Specific expression of an A-kinase anchoring protein subtype, AKAP-150, and specific regulatory mechanism for Na(+),K(+)-ATPase via protein kinase A in the parotid gland among the three major salivary glands of the rat.
We have examined the expression of A-kinase anchoring protein (AKAP) in the three major salivary glands, i.e. the parotid gland (PG), submandibular gland (SMG), and sublingual gland (SLG), of the rat to elucidate the functional relevance between saliva secretion and Na(+),K(+)-ATPase regulation by protein kinase A (PKA)-dependent phosphorylation, since an AKAP subtype, AKAP-150, is known to be involved in the regulation of the ATPase in PG. Although AKAP-150 and its mRNA were clearly detected in the PG, they were hardly detectable in either the SMG or SLG. The membrane-bound form of the RII regulatory subunit of PKA, an index for the total amount of AKAP subtypes and therefore of the anchored PKA holoenzyme, was also undetectable in membranes from the SMG and SLG but was found in the PG; though a substantial and comparable amount of Na(+),K(+)-ATPase was present in all of these membrane preparations. Incubation with [gamma-32P]ATP revealed that Na(+),K(+)-ATPase in the PG membranes was quickly phosphorylated upon the addition of cAMP, whereas the ATPases in the membranes from SMG and SLG were not; though they were readily and equally phosphorylated by the exogenously added PKA catalytic subunit. AKAP-150 in the basolateral membranes of PG acinar cells was co-immunoprecipitated with RII by an anti-RII antiserum; and AKAP-150 and Na(+),K(+)-ATPase were immunohistochemically co-localized predominantly on the basolateral membranes, suggesting a possibility that the ATPase might directly interact with the AKAP to form an ATPase/AKAP/PKA complex or associate with the AKAP, such association being mediated via some scaffolding molecule. Expression of AKAP-150 and quick down-regulation of Na(+),K(+)-ATPase by AKAP-anchored PKA in response to cAMP elevation are characteristics specific to PG among the three major salivary glands, suggesting the presence of PG-specific regulatory mechanisms for saliva production/secretion.